
ISOENZYMEVERIFICATION OFAMERICAN-CHINESE
HYBRIDSOFLIQUIDAMBARANDLIRIODENDRON^

Shan- An He^ and Frank S. Santamour, Jr.^

Abstract

Control-pollinated interspecific hybrids between Liquidambar styraciflua and L. formosana and

between Liriodendron tulipifera and L. Chinese were verified by comparison of isoperoxidase banding

patterns developed by starch gel electrophoresis of cambial extracts.

The relationships between some of the trees by analyses of isoenzyme banding patterns from

eastern United States (Li, dormant bud extracts. They found that by ac-

1952) are especially evident in Liriodendron, in rylamide gel electrophoresis of peroxidase iso-

which the only two species, the American Lir- enzymes they could distinguish the hybrids that

tulipifi contained the isoenzyme bands of both parents

Helmsley, occur in these regions. There are only as well as two new bands. Inasmuch as our joint

four species in Liquidambar: Liquidambar sty- research efforts at the U.S. National Arboretum

racijlua L. occurs in eastern Unite

disjunct populations in Mexico

involved considerable work in isoenzyme elec-

trophoresis, we decided to investigate the poten

America, and Liquidambar acalycina and Liq- tial of using this technique to verify the Liquid-

uidambar formosana Hance are nati^

A fourth species is found in Turkey.

ambar and Liriodendron hybrids produced at the

U.S. National Arboretum and the Liriodendron

Materials and Methods

These two genera were among the first to be hybrids produced in China,

investigated after the initiation of a project on
cytogenetics, breeding, and improvement of

landscape trees at the U.S. National Arboretum
in 1967. Santamour (1972a) reported successful All of the parent trees and the progenies de-

crossing among three Liquidambar species, using rived from controlled crosses at the National Ar-

leaf morphology to verify interspecific hybridity. boretum were available for study. The first ma-

Because verification of young hybrids would be terial received from China included dormant

more difficult in Liriodendron, in which leaf shape twigs from one tree each of the parent species

of the two species is very similar, Santamour and one putative hybrid. A second shipment con-

used the biochemical evaluation of leaf flavo- tained dormant twigs from three putative hy-

noids (Santamour, 1972b) to establish the true brids.

hybridity of seedlings from crosses of L. c/z/>2^5^ Although most isoenzyme studies in plants

made in 1970. This was thought to be the first have utilized leaftissue, Santamour and Demuth

controlled hybridization between these species. (1980) found that cambial tissue was equally as

However, similar research in China was un- effective for isoperoxidases. Furthermore, stud-

ies of cambial isoenzymes can be made at any

time of the vear and dormant twigs can be shipped
West

Technological College of Forest Products (1980),

they and the Jiangsu Institute of Botany had sue- halfway around the world with no adverse effects.

cessfully crossed the two tuliptrees first in 1963, The methods used for starch gel electropho-

and then several times between 1963 and 1980. resis and staining of cambial peroxidase isoen-

They also reported that the hybrids were superior zymes were the same as those reported by San-

in growth to L. Chinese at 12 years of age. tamour( 1982) and have been successful in a wide

In addition, Huang and Chen (1979) verified range of woody genera (Santamour & Demuth,

both natural and artificial interspecific hybrids 1980, 1981).
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We
Chinese material, and although we could distin-

guish hybnds, the isoenzyme bands were not very

clear.

The use of cambial peroxidase isoenzyme

banding patterns is an acceptable method for ver-

ifying interspecific hybrids in the cases studied

here, especially when material of both parents is

also available for study. Our work in Acer (San-

tamour, 1982) and Quercus (Santamour & De-

muth, 1981) has shown that species belonging to

the same infrageneric botanical category, which

are potentially sexually compatible, frequently

have similar patterns of isoenzyme variation.

Thus, an individual of one species may or may
not possess a different banding pattern than an

Figure 1
.

Cambial peroxidase banding patterns in individual of another species. Two individualsWLinodendron Chinese. {B)LmodendrontuU^^ x .

^ u ^^
Lmodendron Chinese, (C) Liriodendron tulipifera, (D)

^^ ^^^ ^^^^ species nowever, may nave sum

Liquidambar formosana, (E) Liquidambar styraci^ ciently different banding patterns that would al-

flua X Liquidambar formosana, and (F) Liquidambar low the detection of intraspecific hybrids be-
styracijlua. tween them.

Results and Discussion

Isoperoxidase banding patterns of cambial tis-

sue of parent trees and hybrids in Liquidambar
and Liriodendron are shown in Figure 1. The
m

interspecific hybrids showed many, but not all,

of the bands found in the parent trees, but the

hybrids were easily distinguished. The lack of ^i,

might be
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